Reactive oxygen species (ROS) are harmful to cellular components such as proteins, DNA and lipids. The continuous production of ROS during the respiratory electron transfer process has been regarded as the major cause of aging. However, the discoveries of proteins whose structure and function switch with cellular ROS suggest that ROS are active players in cellular regulation. OxyR is the first protein whose ROS-regulated mechanism was revealed by the atomic structure studies. The distantly-located two cysteines in OxyR form a disulfide bond by reaction with ROS, resulting in conformational and functional switches in the protein. The heat shock protein 33 is another protein that is activated by increased level of cellular ROS. Many other cellular proteins including protein tyrosine phosphatases are also regulated by ROS. This review focuses on the structure and function of the ROSregulated proteins and their implications on the ROS's cellular roles. Detailed studies on the ROS-generating protein machinery and the ROS-regulated proteins should contribute to the therapeutic control of ROS-related diseases and aging processes.

